We consider a few ansatzs for the four and seven forms of 11-dimensional supergravity over AdS 4 ×S 7 /Z k while try to keep the geometry unchanged. From the 4-form equations, we arrive at some massless scalars and pseudoscalars in the bulk of Euclidean AdS 4 that match with some boundary ∆ + = 3 operators. Indeed, the main objects are instantons and domain walls as the fully and partially localized objects in the external space, respectively. The latter comes from a (anti)M5-brane wrapping partly around three internal directions similar to the fuzzy S 3 /Z k solutions. Except for the first solutions of adding some anti-M2-branes|(M2-branes) to the original M2-branes, the objects backreact on the geometry although small|(break all supersymmetries and destabilize the vacua). The dual 3-dimensional field theory solutions are got by the skew-whiffing 8 s → 8 v and 8 s → 8 c for the scalars and pseudoscalars respectively, while the gauge fields are used mainly for the k = 1, 2 cases where the R-symmetry and supersymmetry are enhanced as SU(4) × U(1) → SO(8) and N = 6 → N = 8 respectively, and also for pseudoscalars. Further, for the pseudoscalars we propose a special boundary deformation, with a fermion field, that is equivalent to a multi-trace deformation already studied for the bulk m 2 = −2 conformally coupled pseudoscalar. *
Introduction
In general, N = 8 gauged supergravity in 4 dimensions is a consistent Kaluza-Klein reduction from 11-dimensional (11D) N = 1 supergravity on S 7 [1] so that any solution to the lowdimensional equations of motion (EOMs) could be uplifted to the full high-dimensional ones. It is also discussed in [2] that, in this way, the finite number of states including massless graviton, gauge fields and matter fields (not necessarily massless) are always kept, and the simplest way to achieve a consistent truncation is to keep all singlet fields under a symmetry group and setting other nonsinglet ones to zero. By the way, here we consider the standard N M2-brane theory, by Aharony-Bergman-Jafferis-Maldacena (ABJM), on Z k orbifold of C 4 that has the near horizon geometry of AdS 4 ×S 7 /Z k with N units of the 4-form flux in the bulk of AdS 4 , and the legality limit of N ≫ k 5 (the weakly curved space). In the case, one often considers S 7 /Z k as a S 1 /Z k Hopf-fibration on CP 3 , and when k increases the radius of the Mtheory circle decreases and a better description is for N D2-branes of type IIA supergravity over AdS 4 × CP 3 with associated fluxes. The dual field theory is a 3d N = 6 conformal Chern-Simons-matter SU(N) k × SU(N) −k gauge theory with a SU(4) R-symmetry and the matter fields transforming in bifundamental representations of the gauge group, where k is the Chern level [3] . Also, for the cases k = 1, 2 and N = 2 the R-symmetry and supersymmetry are enhanced to SO (8) and N = 8 because of monopole operators respectively, which the latter is indeed the Bagger-Lambert-Gustavsson (BLG) model-Look, for instance, at [4] as a general reference.
We already studied some exacts solutions in M2/D2-branes theory as instances of nonperturbative effects in the gauge and gravity theories. Depending on how many spatial dimensions the objects have in the bulk, we call them instantons, monopoles or vortexes, strings, and so on. By instantons we mean fully localized objects in the external Euclidean space (EAdS 4 here) with finite actions, which enter the tunneling processes among various vacua and have many important roles up to early universe cosmological theories. In [5] we found an instanton agreeing to a bulk pseudoscalar with m 2 = −2 in anti-membrane theory; while in [6] , and [7] , an U(1) (monopole-)instanton was surveyed. Next, in [8] and [9] , we included some (anti)D2-and (anti)D4-branes in the type IIA limit of the ABJM theory and fixed their boundary dual according to the well-known AdS/CFT, specially state-operator, correspondence rules [10] . We follow mainly the studies in the last two references in searching to find new localized objects in the M2-branes theory with new proposals.
Here we add some new ansatzs for the 4-and 7-form field to the 11D supergravity (the socalled Freund-Rubin) ones of ABJM over AdS 4 × S 7 /Z k , without deforming the background geometry, 1 and find some fully or partially localized massless scalars and pseudoscalars in 1 It is notable that we consider the branes as solutions to the supergravity EOMs with appropriate source terms, where these (always delta function) terms come from the coupling of the brane actions to the main supergravity action (S SUGRA ). In other words, one may write the full gravitational action as S = S SUGRA + S DBI + S CS in which any fluctuation for the existing or embedded branes can be realized through the latter two terms. Our procedure is similar in that we are indeed working on the basic S SUGRA action and by adding some new terms to the background ones, the dynamics of the existing branes or that of the new included ones are surveyed. As long as the new ansatzs for the form fields, combined with the original ones, satisfy the the bulk. The solutions may be interpreted as instantons, strings and domain walls, based on the spatial dimensions they have in the external space. In fact, our second included electric (anti)M2-brane wraps in just one internal direction while the third one wraps partly around three internal directions resulting in a string of monopole-instantons along the horizon. To find the replying boundary solutions, we should employ both gauge and matter (scalar and fermion) fields. In the procedure, we swap the representations for the gravitino of the original M2-branes theory, which is in turn performed by knowing that there are some triality transformations among three representations (8 s , 8 c , 8 v ) of the SO(8) internal isometry group. Actually, to find the dual scalars and pseudoscalars we exchange 8 s → 8 v and 8 s → 8 c respectively, while the favorite singlet gauge field is in the original representation. For duals to the bulk scalars, we use just one boundary scalar and a dimension-3 operator with the same structure as the sextic scalar potential of the original boundary field theory, while for pseudoscalars we deforms the corresponding action with a suitable SU(4) R × U(1) b -singlet conformal-breaking operator made of just one fermion with the U(1) gauge fields turned on. Meanwhile, the main ansatzs do not preserve conformal symmetry and any supersymmetry and also destabilize the vacua as we will describe.
The structure of the remaining parts of this note is as follows. In Section 2 we deal with the gravity side of the study. In subsection 2.1, we write the background materials including geometry, fields and equations of motion in our Euclidean notation. In the next three subsections, we present our ansatzs, solutions and some related issues while in the last 2.5 subsection, we discuss on symmetries and supersymmetries that the solutions have. In Section 3 we go on the field theory side of the study. In three subsections there, we present plain dual boundary scalars, gauges fields and pseudoscalars to adjust with the bulk solutions with needed arguments. In Section 4, we discuss further on the solutions with relating them to the previous related studies and comment on supersymmetry breaking and instability because of the solutions.
2 On Super-gravity Side
The Background
We use the metric of 11D supergravity over
where E in EAdS 4 is for Euclidean, R = R 7 = 2R AdS is the curvature radius of the 11D target-space,
2)
equations and identities of the main theory, the procedure is right and one may obtain consistent solutions. One should also note that although we try to keep the main geometry unchanged, because of the gravity coupled to the other involved fields, there may be some backreactions on the background geometry. is for CP 3 metric with the angles 0 ≤ ξ ≤ π/2, 0 ≤ θ s ≤ π, 0 ≤ ϕ s , ϕ, ψ ≤ 2π, s = 1, 2, and
is a topologically nontrivial 1-form related to the Kähler form J(= dω) on CP 3 . Note that we are indeed using the case when one considers S 7 /Z k as a S 1 /Z k Hopf-fibration (withφ = ϕ/k as the S 1 fiber coordinate) on CP 3 . Besides, for the future purposes, we define the frame 1-forms (vielbeins)
for the internal S 7 /Z k space. Meanwhile, for the corresponding 4-form field strength we use
where E 4 is the unit-volume form on EAdS 4 , and to have N units of the 4-form flux on the quotient space,Ń = kN, which is in turn the number of the flux quanta on S 7 , and note also that the validity of the 11D supergravity approximation is when N ≫ k 5 . One should also note that (2.7) is actually the Euclideanized version of the ABJM background [3] when we go form the almost positive Minkowskian signature to the fully positive Euclidean signature after the Wick rotation t → +it E , and that with just a minus sign therein we have the skew-whiffed background of the Minkowskian signature.
On the other hand, the Euclideanized action of the 11D supergravity, with our formalism as S M inkoski → iS E , reads
with G 4 = dA 3 , the Hodge-dual * with respect to the full 11D metric, and κ (2πl p ) 9 , where G 11 , κ 11 and l p are the 11D Newton's constant, gravitational constant and Plank length, respectively. From the action, the EOM for A 3 reads 9) and the Bianchi identity is dG 4 = 0. Moreover, from the metric variation, one gets 10) in which
where we use the capital indices M, N, ... for the 11D space-time directions. Further, to evaluate the electric (page) and magnetic (topological) charges associated with M2-branes and M5-branes respectively, we use
The First Ansatzs and Solutions
The first sets of ansatzs, already used for the 4-form of type IIA supergravity over AdS 4 ×CP 3 in [9] as well, here are G
with i factor because of being in Euclidean space, and f 1 , f 2 , ... are some (pseudo)scalar functions in the bulk of EAdS 4 -They are real here in that come from the external components of A M N P . The Bianchi identity is valid for the ansatzs trivially; and from the first term of Eq. (2.9), d( * 4 G (s) 4 ) = 0, one simply gains
where c 1 , c 2 , ... are some bulk constants with physical meaning and we use the distributive property of the Hodge-star because of the diagonal metric, and also the conventions 17) with e 7 as the seventh vielbein that we define bellow. Now, with the fact that in the ABJM M2-branes theory [3] R/l p = (2
the M-branes electric charges, in the unit internal S 7 /Z k volume, based one the solutions (2.15) and (2.16) from (2.12) are 19) respectively. Similarly, the corresponding magnetic charges, in the unit external EAdS 4 volume, can be easily evaluated which are equal to the same electric charges in the unitvolume of the internal 7D space. Next, by plugging
into the action (2.8) and noting that the ChernSimons term vanishes in the case, for the corrections to the background action, in the unit 11D volume, we arrive at , we are indeed adding some M2-branes with the same properties as the original N M2-branes, while for the the lower (−) sign and the samec 1 , corresponding to the skew-whiffing, or anti-M2-branes added on the original M2-branes, the action value vanishes (something like pair annihilations!).
Further, the energy-momentum tensor (2.11) for the solutions vanishes with
that means to avoid backreactions one should add the special anti-M2-branes to the original M2-branes and conversely. 
The Second Ansatz and Solution
The next new ansatz we employ reads
with a note that G
4 may be associated to an electric (anti)M2-brane wrapping one internal and two external directions, while the G (3)
7 may be associated with its dual (anti)M5-brane wrapping the other six internal directions and so, resulting in a pseudoscalar. Form the EOM (2.9), one obtains
whereμ,ν, ... are for the bulk indices, with the solution (look at [11] for a derivation) 24) which is a propagator from the boundary to the bulk. To evaluate the associated charges, we use 25) evaluated based on the solution (2.24), where to have finite integrals we set xμ = ǫ = 0. Therefore, the magnetic charge from (2.12) with (2.22) and (2.25) reads where a, b, ... and m, n, ... stand for the tangent and space-time internal 7D indices respectively, and ε mn...7 is the antisymmetric Levi-Civita tensor, one can arrive at
as the finite part of the charge, with k = 1 for theφ integration. The correction to the original action can also be calculated with the ansatz (2.22) with (2.8), by evaluating the external and internal components separately. For the external component, we get 29) which is the finite contribution with ǫ = 0 as the lower limit of the u integration and considering the boundary as a 3-shpere at infinity, S 30) and J 3 ∧ e 7 = (2π) 4 /k, the finite contribution we get reads
Therefore, the whole correction to the action becomes
that is a very small contribution for finite k and R. Besides, to handle the backreaction on the geometry because of the solution, one should note that with
the excess to the main contribution can be evaluated from (2.11), which does not vanish, except in leading order of the solution expansion, for both internal and external components because of d(f 3 * 4 df 3 ) = 0. Nevertheless, one could simply ignore the backreactions for this and the nest solution with several reasons. The main reason is that as long as we are interested in studying the solution behaviours near the boundary and correlation functions of the dual boundary operator for the active (pseudo)scalar, and the gravity-scalar equations decouple next to the boundary, one can study the scalar equations in a fixed background with neglecting the backreaction [12] , as we do here. It is also argued, as in [13] , that for the fields replying to the marginal operators, the leading backreaction is in u 2 order and so is negligible as u → 0-Indeed by doing a Taylor's series expansion of the solution (2.24) around u = 0, the first nontrivialnonzero term is the second derivative one. Still, another reason to ignore the backreactions comes from the associated charges and action corrections evaluated on the solutions (see, for instance (2.32) and (2.41)). One can clearly see that in the 11D supergravity legality limit, N ≫ k 5 , the object charges and their contributions to the actions are very small in these probe approximations.
The Third Ansatz and Solution
The third new ansatz we employ reads
which may be associated to an (anti)M5-brane wrapping some parts of the 11D space. From the Bianchi identity we earn
where, in gaining the equation, we have used the conventions 
4 , the second term of the A 3 field equation (2.9) is satisfied just with the condition
The electric charge based on the last solution (2.38), in the unit internal 7D volume, is
with a 3-sphere of the radius R/2 to simulate three boundary coordinates, and V ol(
; while the magnetic charge reads
with the upper limit u →∞ = Λ (= R/2 may be taken) for the u integration.
With the same conventions to evaluate the charges, the correction to the action from (2.8), (2.34) and (2.38), in the unit internal 7D volume, becomes
One may note to the reverse sign of the charges and action in the case, with respect to the original one. This means that we are allowed to interpret the case as anti-M5-branes wrapping some internal and external directions to produce the objects along the u direction; indeed a string of the monopole-instantons are in some parallel planes orthogonal to the u direction, say u →∞ = Λ. For the backreaction issue, similar to the second solution, we note that
and so, one can check by (2.11) that the corrections to the energy-momentum tensor, for both internal and external components, do not vanish and then, due to this backreaction, one cannot simply uplift the 4D solution to a complete 11D one.
Symmetries and Duality
We first note that from analyzing the solutions near boundary, as f (u, u) ≈ α( u) u ∆ − + β( u) u ∆ + , see that we have indeed the massless (pseudo)scalars that couple to the conformal operators ∆ ∓ = 0, 3. The normalizable bulk mode is equivalent to the operator ∆ + = 3 and Dirichlet boundary condition δα = 0, where the source α couples to the boundary operator in this usual CFT [10] . In the case, we have the following dictionary
where S on and W stands for the bulk on-shell action and boundary generating functional respectively, given that the source is a delta function δ 3 ( u − u 0 ) near the boundary. The next point is about the conformal SO(4, 1) transformation xμ → xμ u 2 +r 2 with r = √ x i x i , which maps a point at infinity to origin. The compact space is now S 3 × S 7 /Z k and in general the associated brane-directions are reversed by the map. The background 4-form flux (2.7), and the first ansatzs (2.13, 2.14), just changes a sign under the transformation, which is indeed a skew-whiffing that changes M2-branes to anti-M2-branes. So, the solutions transform into one like (2.24). But, the second and third anstazs (2.22, 2.34) are not invariant and do not change just a sign under the transformation. In other words, while the Laplacian (2.23) is an invariant by the map, the equation (2.35) is not and so the matching solution (2.38) does not give much information about the space structure. Meanwhile, the pseudoscalar solution from the third ansatz (2.34), not replying to a exactly marginal operator, may break the isometry of EAdS 4 slightly.
We now deal with isometry and supersymmetry issue of the solutions. The first ansatzs are indeed singlet under the original SO(8) and SU(4) isometry groups and are neutral for U(1). The second and third ansatzs are also SU(4) × U(1) invariant in that both J and e 7 are singlet under the latter group. Also, we note that after Z k orbifolding, by increasing k and indeed with k ≥ 3, the isometry group becomes that of CP 3 and the supersymmetry becomes N = 6. Then, for k = 1, 2 the internal space isometry is increased to SO(8) and supersymmetry to N = 8 due to monopole operators [14] and so, our dual solutions should also respect them.
The main supersymmetry is preserved when we add M2-branes in the same directions with the original ones. But by the skew-whiffing or parity transforming on the original solution, or equivalently introducing the anti-M2-branes associated with the conformally transforming the ansatzs (2.13, 2.14), the supersymmetry is completely broken by the scalars. The second and third solutions also break all supersymmetries. Indeed, for the second ansatz (2.22), the number of relative transverse directions between the associated (anti)M2(M5)-brane and the original M2-branes is 2(6)-known as non-threshold BPS bound-states in [15] -and so, the pseudoscalar there breaks all supersymmetries. The third ansatz (2.34), the 7-form field, contains three terms and the associated (anti)M5-brane can indeed wrap around various directions depended on the terms selected in the ω and J and so, its pseudoscalar breaks all supersymmetries as well, and the same for its electric dual (anti)M2-brane.
Therefore, based on the symmetries and the objects we found in the bulk, we should adjust or deform the dual filed theory to find the best matching operators and solutions, as we do in the next section with three boundary duals.
On Conformal-Field Theory Side

Dual Scalars
From the first ansatzs, we have real scalars in the bulk of EAdS 4 because of the form field A xyz and so, on the boundary theory we expect to have the same objects. On the other hand, we remember that the massless scalars are in the representation 35 v = 15 0 ⊕ 10 2 ⊕10 −2 of SO(8) → SU(4) × U(1) from the original theory [3] , and the pseudoscalars are in 35 c = 15 0 ⊕ 10 −2 ⊕10 2 representation [16] . That is when the gravitons, fermions and scalars are in the representations 8 s = 1 2 ⊕ 1 −2 ⊕ 6 0 , 8 c = 4 −1 ⊕ 4 1 and 8 v = 4 1 ⊕4 −1 , respectively. In the case we have N = 8 supersymmetry which in turn breaks into N = 6 when considering S 7 /Z k as a S 1 /Z k fiberation on CP 3 for a generic k = 1, 2. Now, for the scalars from the M2-branes in the same directions with the original ones and the solution like (2.16), the best ∆ + = 3 SU(4) × U(1)-singlet (and also SO(8) invariant [14] ) agreeing operator has the same structure with the scalar potential of the model, which could simply beÔ 3 On the other hand, for the conformally transformed (skew-whiffed) case, where the solution is like (2.24), the supersymmetry is broken completely. This situation is handled by an exchange of the representations as 8 s → 8 v and so the scalars now set in 
which is singlet under SO (8) and SU(4) × U(1)-We also note that one could consider the singlet dimension -1 non-BPS Konishi operatorÔ 1 = tr(Y A Y † A ) to do the same job. Next, if we make the antisymmetrized expansion of the bosonic potential, which has the operator structure
and set y n = 0, see that it vanishes. Further, by setting the gauge fields A i andÂ i and the fermion fields ψ A to zero, and deforming the remaining part of the original Lagrangian, according to (2.43) with O 3a = O 
for the skew-whiffed solution of (2.16). Then, from the EOM of the Lagrangian and setting 5) where the convention for the matrix-valued fields in the large N limit are form [17] , we get 6) and the value of the action based on the solution reads
where we have used the integrations
Now, as a preliminary benchmark, one can simply see that the one-point function of the operator O 3a for the solution (3.6) fits with β ∼ c 4 r 6 from the skew-whiffing of (2.16), according to (2.43); so the dual constants adjust as well.
Agreeing Gauge fields
The gauge fields in all gravitino representations transform as 28 → 1 0 ⊕6 2 ⊕ 6 −2 ⊕ 15 0 when SO(8) → SU(4) × U(1). On the other hand, we note that for k = 1, 2 the latter symmetry with N = 6 is enhanced to the former with N = 8, which is the case valid with two M2-branes and the gauge group SU(2) × SU(2) of BLG as well [4] . In addition, one should also note that although the gauge fields and the scalar potentials are universal in both ABJM and BLG models [18] , [14] , to fit the bulk pseudoscalars on the boundary, the best way is to use the boundary gauge fields or deforming the original theory by fermions that we made a sample in [8] and make another in the next subsection (3.3) .
Meanwhile, we remind that the second and third ansatzs (2.22, 2.34) do not preserve conformal symmetry (violate parity invariance), or according to a novel Higgs mechanism [19] , related to the discussion in the previous subsection (3.1) too, the original quiver gauge group breaks down into one SU(N) [3] . Another interesting reason here is that at least for the third ansatz, it seems that we may consider the associated (anti)M5-brane, whose worldvolume wraps around three internal directions (like S 3 /Z k as in ABJ) and the other three are parallel to those of the original M2-branes, as fractional (anti)M2-branes [20] . In the latter case with two fractional (anti)M2-branes, the gauge group (2) and then, one could keep the main quiver group as spectator and consider the SU(2) part in action.
Anyway, we set all scalars, fermions and the gauge fieldÂ i to zero, in the main M2-brane action-see for instance [21] and [8, 9] for the notation-and so
with i factor because of being in the Euclidean space, and that F ij = 0 here so that A i behaves like a pure gauge at infinity. To this end, we use the singular gauge
with g as an element of SU(2) for our purpose. Therefore, the value of the action reads S def.2 = 2kπ, where we have used
with a note that the pseudoscalar solutions of the Yang-Mills equations were first studied in [22] . Now, the interesting point is that the singlet dimension-3 operator has a structure like
whose expectation value next to the boundary is O 3b c 5 ∼ c 6 r 6 with respect to the bulk solution (2.24) and the standard dictionary (2.43)-For more details look at [9] , and also [23] for a similar study on D-instantons in type IIB supergravity over AdS 5 × S 5 .
Dual Pseudoscalars
Beside the gauge fields to comply with the bulk pseudoscalars, one may search for boundary pseudoscalars to form the dimension-3 SU(4) × U (1) [8] .
3 Now, we take ψ as the singlet 1 2 spinor field in the new 8 c and 13) as the wished singlet ∆ + = 3 operator. Next, one can see that to earn a matching solution from the field equations, we need to also keep the gauge fields while set the scalars to zero. So, the deformed action, according to (2.43), reads 14) whereL CS is that in (3.9) with exchanging A withÂ, and note that
The field equations so become
Then, to find a clear solution, we set ψ
ψ that is equivalent to concentrating on the U(1) × U(1) part of the full gauge group. On the other hand, by setting A
with a note that the ABJM matter fields are neutral to A + i while A − i works as the baryonic symmetry and so, setting A − = 0 means searching for a self-interacting spinor field. Now, by taking a similar ansatz as that in [5] and [8] for solving the ψ equation, one can arrive at
where the use is made of γ i = (σ 2 , σ 1 , σ 3 ) as the Euclidean gamma matrices. The finite value of the action (3.14) on the solution (3.18) , and with the help from (3.15), now reads 19) that signals the instanton nature of the solution. Meanwhile, to evaluate the net magnetic charge for the A + field, we write 21) which is proportional with β( u) according to (2.24) and (2.43) and so, one can simply connect the constants c 5 , b 3 , and c 6 together. An interesting point is that the single-trace deformation here is equivalent to the multitrace deformation in [5] with similar solutions. In fact, there we found a conformally coupled m 2 = −2 pseudoscalar in the bulk of Euclidean AdS 4 , where the resultant equation was cubic in the field and conformally equivalent to a massless pseudoscalar in the flat space. A sign of agreement comes from the used ansatzs, where the third ansatz here, associated with a new included (anti)M2-brane, has almost the same structure A 3 ∼ (f J ∧ e 7 ) as the predecessors. As a result, one may connect the parameters of both sides and do parallel discussions on some aspects such as supersymmetry breaking by the special multi-trace deformations and instability because of the solution, as discussed in [26] as well.
Discussions and Comments
In this paper, we have introduced some form fields coupled to (anti)M2-and (anti)M5-branes of 11-dimensional supergravity over AdS 4 × S 7 /Z k . From them we earned some massless scalars and pseudoscalars in the bulk and tried to find the counterpart dimension-3 operators on the boundary from the scalars, fermions and gauge fields of the standard M2-branes Lagrangian. For the bulk scalars, to avoid the backreactions we made a special parity transformation equivalent to adding some anti-M2-branes to the directions-reversed (skewwhiffed) background M2-branes or vice versa, and then the dual SO(8) and SU(4) × U(1) singlet scalars were found from the sextic scalar potential of the Lagrangian. The bulk pseudoscalars, associated with some special (anti)M2-and (anti)M5-branes, 4 backreact on the geometry and their dual boundary solutions were made from the agreeing SU(2) gauge fields and a special deformation by a singlet fermion fields of anti-M2-branes (skew-whiffed) theory. In the following lines we comment on some other related issues.
The second and third ansatzs have a few interesting features. From the second ansatz (2.22), we have an (anti)M5-brane wrapping all internal CP 3 space resulting in a fully localized object in the bulk of EAdS 4 that we call it instanton; while its dual electric (anti)M2-brane has two tangent directions on the external space and may be associated with a string. For the (anti)M5-brane from the third ansatz (2.34), one can immediately see that it can have three tangent directions on the external space and so, the solutions may be considered as domain walls; while its dual electric (anti)M2-brane could wrap around CP 1 × S 1 /Z k resulting in a string of monopole-instantons along the u direction.
Another point is on the supersymmetry breaking by the solutions. Although for the first ansatz the skew-whiffing breaks all supersymmetries expect for S 7 , the second and third solutions break all supersymmetries originally in that the associated M-branes wrap around some mixed internal directions. But, one can still consider some special internal directions for the M-branes to be wrapped on with preserving some supersymmetries. A well-known example with Minkowskian signature, related to our third ansatz, is the so-called fuzzy 3-sphere funnel type solutions. Indeed in [27] the vacua of a probe M5-brane with the topology R 1,2 × S 3 , which has three directions in common with the background M2-branes, are investigated. There are domain walls interpolating among the vacua in the model. Next, it is shown in [21] , that from BPS and non-BPS equations of the ABJM action one could have equations equivalent to Basu-Harvey equations describing bound-states of M2-M5 brane systems with preserving some or breaking all supersymmetries 5 . These points are further investigated in [29] , where the Basu-Harvey type equations describe N M2-branes ending on a M5-brane wrapping a fuzzy S 3 /Z k . It is also shown that the Nahm equation, describing N D2-branes ending on a D4-brane wrapping a S 2 ∼ CP 1 , comes from the large k limit of the former equations. This fact is also related to the idea of the fractional M2/D2-branes presented in the ABJ study [20] .
The instability of the solutions is verified by a few reasons. First, one should note that the marginal operators replying the massless bulk fields and nonsupersymmetric solutions destabilize the vacua although in general quantum corrections should be taken into account. Forming brane-antibrane pairs, and multi-trace deformations destabilize the vacua [17] , [26] too. In addition, and more relevant to the case, it is argued in [30] that nonsupersymmetric 4 To clarify more, and hinting the point that why do we mention both branes and anti-branes, we note that from the second and third ansatzs we have indeed singlet (under the internal isometry group) pseudoscalars in the bulk. Therefore, one may think of the ansatzs as associated with some probe anti-M-branes added on the original (M2-branes) background or as some probe M-branes added to the skew-whiffed (anti-M2-branes) background and then, the resultant theory will be for anti-M2-branes. As a result, and to explain the bulk facts, we are forced (indeed the best way is) to do skew-whiffing (fulfilled by some swaping of the SO(8) → SU (4) × U (1) group representations) on the boundary with breaking all supersymmetries. 5 An earlier similar study with BLG model is done in [28] .
Chern-Simons theories with C 4 /Z k orbifold singularities are unstable, especially when one consider the quotient space as a S 1 Kaluza-Klein compactification on the weighted CP 3 . In other words, according to [31] , the global singlet marginal operators can disturb the conformal fixed points in nonsupersymmetric theories when there are of course orbifold spaces or some skew-whiffing, which is valid here as well. Then, the tunneling decay of these spaces into a bubble of nothing [32] is because of a shrinking circle. This is mainly a case with our second anstaz, G
4 of (2.22), where the fiber coordinate is indeed for the KK S 1 /Z k that wrapping around it causes nonsupersymmetric instability. It is also mentionable that from (2.28), one clearly see that for k = 4 the associated electric charge vanishes and for k > 4 its sign changes, signaling instability.
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